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The  work  done  In  conjunction  with  this  report  was  an 
attempt  to  determine  the  cause  of  apparent  increases  in 
conductivity  in  KCL  and  NaCl  crystals.  The  increase  is  noted 
when  the  crystals  are  heated  to  temperatures  above  400  degrees 
centigrade  and  allowed  to  remain  there  for  an  hour  or  so.  This 
increase  was  first  noted  by  Mr.  Joseph  Aschner  and  later  con- 
firmed by  Mr.  Dale  Compton  both  working  with  Harshaw  crystals 
and  crystals  grown  at  the  University  of  Illinois.  In  addition, 
Mr.  Compton  noted  uhis  effect  in  a report  on  conductivity  of 
KCL  and  NaCl  crystals  grown  by  Dr.  Pick. 

The  apparatus  (Crystal  holder J used  for  holding  the 
crystals  during  the  measurements  made  by  Mr,  Aschner  and  l-ir, 
Compton  was  made  from  a variety  of  materials.  It  consisted 
of  a stainless  steel  sleeve  holding  platinum  coated  nickel 
contacts.  These  contacts  held  the  crystal  under  slight  spring 
tension.  The  crystal  was  painted  on  two  sides  with  ° Dag*"  to 
form  electrodes.  The  crystal  and  lower  portion  of  the  holder 
were  in  the  region  of  higiest  temperature  while  the  upper  portion 
of  the  crystal  holder  was  in  a cooler  atomsphere.  The  holder 
and  crystal  were  in  an  atmosphere  of  Helium  supplied  directly 
from  a Helium  tank. 

The  cause  of  the  apparent  increase  in  conductivity  was 
believed  to  be  due  to  impurities  introduced  by  the  holder  when 
heated  to  the  higher  tern,  rratures.  To  investigate  this  pos- 
sibility a new  holder  was  desi&ied.  This  holder  was  so  designed 
that  only  Platinum  and  Vycor  were  in  the  high  temperature  region. 
Approximately  the  same  pressure  was  placed  on  the  crystals  and 
ths  crystals  wars  again  painted  on  two  sides  with  the  "Dag” 
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coating. 

The  results  obtained  are  included  in  the  form  of  plots 
of  log  conductivity  vs  reciprocal  temperature  and  the  data 
from  which  the  plots  were  made  is  included. 

m:  act ^ give n refers  to  plots  on  the  succeeding  pages. 

Plot  HaCl  sample  from  Harshaw. 

Dimensions:  t - .0435 * 

A - 0971 " x .0820" 

Temperature  increasing: 


Plot  II  NaCI  sample  from  Pick  (Gottingen) 

Dimensions:  t * .0805" 

A - .1177"  x.0900* 


Temperature  increasing: 
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Temperature  decreasing: 


798°  744°  667°  632° 


l.l?xlO“5  1.37xlO“6  4„9xlCf7  2.15xlO"7  8. HxlO*8  1.87x10** 


543° 


5.63xlO“9 

Plot  III.  NaCl  sa;  .pie  from  Pick.  (Crystal  remained  at  700°C  for 

two  hours) 

Dimensions:  t - .0805* 

A - .1142 » x .0782" 

Prior  to  remaining  at  700°C  for  two  hours: 


T 

514° 

569° 

618° 

668° 

715° 

765° 

O' 

3 - 04xl0“9 



1.78x10*6 

6.3x10“** 

3.2xlO“7 

6 . 4xlO“7 

813° 


1.63x10*6  6.06X10*6 


911°  I 959° 


1. 266x1 0* 


After  remaining  at  700°C  for  two  hours: 


922° 

864° 

802° 

747° 

694° 

640° 

3O8x10*5 

7.25x10-6 

1.43x10*6 

BEESS 

2.78x10*7 

1.16x1 O’7 

T 585° 


532° 


<r|3.12xlQ-°|l.34xlO-g 

Plot  XV.  KC1  sample  from  Pick.  (Crystal  remained  at  400°C  for 
two  hours) 

Dimensions:  t - .0519" 

A - .0673  * x .0611” 


4 


After  remaining  at  400°C  for  two  hours: 


T 

879° 

796° 

0 

687° 

632° 

575° 

<r 

4.24xl0*'6 

7.72x10-7 

3.45xl0“7 

1.49xlO“7 

5.59x10“* 

1.57x10** 

T 

542° 

521° 

r 

<r 

6,05x10-9 

3.28xlO~9 

Plot  V.  KC1  sample  from  Pick,  (Crystal  left  at  70O°C  for  40 

minutes ) 

Dimensions:  t - ,0692* 

A - .0828»  x .0611** 


Prior  to  remaining  at  700°C  for  40  minutes: 


E 

500° 

546° 

603° 

B 

8„14x10”9 

1.43x10“* 

3. 69x1 0~* 

D 

825° 

880° 

937° 

13BE5EB 

3.89X10-6 

1.53xlO“5 

After  remaining  at  700°C  for  40  minutes: 


T 

909° 

655° 

801° 

1 ’ "" 

748° 

693° 

638° 

<r 

7 n 54x10-6 

1.65x10-6 

2.36x10"'' 

93  4x10 

3.73x10*6 

5B5° 


<T  1,5  4x1 0~*  3-93xlO”9 


Plot  VI.  KC1  sample  from  Harshaw.  (Crystal  left  at  650°C  for  ons 
hour) 

Dimensions:  t - .134*3* 

A - .14:0”  x .1564" 
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After  remaining  at  650°C  for  one  hour: 

745°  659° 576° 

8.30x10-*  2.08x10-3  4.93x10*9 

Fron  the  data  and  plots  the  following  results  sewn  to  be 
indicated: 

1..  TL\  results  are  the  same  ’'ith  the  new  crystal  holder 
as  nith  the  holier  used  by  Yr.  Aschner*  and  Yr.  Conpton  ands  since 
great  care  was  tiken  to  see  that  the  holder  used  here  was  very 
dean,  it  seems  that  the  source  of  cnange  in  conductivity  is 
not  due  to  an  introduction  of  impurities  by  the  holder. 

2.  The  charge  in  conductivity  is  not  apparent  unless 
the  crystal  is  left  at  temperatures  atove  400°C  for  periods 
of  thirty  minutes  or  longer r This  was  noted  for  all  types  of 
crystfls  used.  This  would  seem  to  indicate  that  either  a 

chemical  reaction  is  occurring  that  can  only  take  place  at  higher 
temperatures  or  that  seme  plcstic  deformation  is  taking  place 
in  the  crystal.  However,  it  was  noted  that  no  measurable  change 
in  crystal  dimensions  occurred.  The  dimensions  of  the  crystals 
wore  measured  just  prior  to  and  just  after  each  conductivity  run. 

3«  The  change  in  conductivity  is  more  apparent  in  the 
KC1  crystals  than  in  the  NaCl  crystals. 

4c  Two  possible  sourc;s  of  impurity  introduction  still 
have  not  been  investigated.  The  Helium  supply,  althou^i  believed 
to  be  very  clean  from  other  considerations,  could  be  filtered 
as  a check  on  a source  of  impurity  introduction.  Also,  the 
method  of  putting  electrodes  on  the  crystals  should  be  invest igated. 
A method  other  than  painting  with  " Bag**  sight  yield  fruitful 
rsaulta. 


508°  

1.36xlO”10 


82' o 


6.88fclc-6  74<-x10-7 
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5.  The  holder  used  here  was  used  for  about  20 
conductivity  runs  over  a period  of  about  four  months  and  has  not 
given  any  electrical  or  mechanical  trouble.  Thus  it  seems  to 

have  better  operational  characteristics  than  the  crystal  holder 
previously  used* 

*”Dagn  - Dispersion  No.  154  (Graphite  In  Alcohol)  Achaean 
Colloids  Corporation. 


Na  C 1 [pic  k-  Gotti  r\g  eh] 

Costal  remained  at  m£ 
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